The effect of gonadectomy on prepulse inhibition and fear-potentiated startle in adolescent rhesus macaques.
Sex steroids, such as testosterone, can regulate brain development, cognition and modify psychiatric conditions. However, the role of adolescent testosterone in the emergence of cognitive deficits relevant to psychiatric illness has not been directly studied in primates. We examined whether removing testosterone during adolescence in rhesus macaques would affect prepulse inhibition (PPI) and fear-potentiated startle (FPS), which are translational tests of cognition affected in psychiatric disorders. Prepubertal macaques (30 months old) were castrated (n=6) or sham operated (n=6), and PPI and (FPS) were tested before the onset of puberty (34 months old) and after the pubertal surge in sex hormones 16 months later (50 months old). As expected there were no differences between the gonadectomized and intact groups' level of startle amplitude, PPI or (FPS) before puberty. After puberty, the intact group displayed substantially less PPI than the gonadectomized group, consistent with evidence that PPI is attenuated by endogenous increases in sex hormones. At the end of the study, testosterone among the intact monkeys was also correlated with tyrosine hydroxylase levels in the putamen, suggesting the attenuation of PPI by gonadal sex hormones may be influenced by subcortical dopamine. Thus, puberty involves significant increases in sex hormones, which in turn may modulate subcortical dopamine synthesis and affect cognitive functions impaired in psychiatric illnesses such as schizophrenia.